Sensitivity of porcine peripheral blood leukocytes to gamma irradiation in vivo, in vitro and ex vivo.
The large white pig is a useful experimental model to compare in vivo, in vitro and ex vivo sensitivity of peripheral blood leukocytes to ionising radiation. Such studies are impossible to perform in humans and laboratory rodents due to ethical reasons and body size, respectively. We analysed dose- and time-dependent changes of lymphocyte and granulocyte absolute numbers in porcine peripheral blood after either whole-body irradiation (in vivo and ex vivo experiments) or exposure of porcine whole blood to γ-irradiation (in vitro experiments). CytoCount™ absolute counting beads and light scatter analysis using a flow cytometer were used to determine major leukocyte subpopulation numbers in blood samples after red cell removal. Similar to other species, lymphocyte numbers significantly decreased in pigs both in vivo and in vitro in a dose-dependent manner. Most importantly, our data clearly show that reduction of lymphocyte numbers after irradiation in vivo proceeds much faster than after irradiation in vitro and that granulocyte changes depend only on the time of analysis after irradiation. All three tested experimental arrangements demonstrated the radiosensitivity of lymphocytes and the radioresistance of peripheral blood granulocytes. These in vivo and in vitro approaches, as well as the newly introduced ex vivo observations, appear to be relevant to biodosimetry.